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A field guide to any extinct 
organisms might seem absurd. 
After all, we cannot know what the 
organisms looked like externally, 
so what would be the point? A field 
guide to extinct birds might seem 
even more extraordinary, since so 
much in bird identification depends 
on their feather colors and patterns. 
No doubt, of course, it is this 
imaginative aspect that attracts so 
many people to extinct animals and 
plants — after all, the imagination 
can run free!
Well, not completely free. Ever 
since the days of Georges Cuvier 
over 200 years ago, paleontologists 
have seen one of their scientific 
roles as reconstructing and restoring 
ancient organisms and their 
ecosystems. Many professionals 
are nervous about being seen to 
go too far (remember the ruckus 
over Jurassic Park and Walking 
with Dinosaurs?), and the public 
are often cynical about these 
reconstructions — how could we 
know that dinosaurs laid eggs or 
crunched bones or if they had black, 
gray, and ginger feathers? Well, 
we do know those things, from the 
fossils. We can even do experiments 
with virtual models to work out the 
bite force of Tyrannosaurus rex. 
Modern approaches to functional 
paleobiology are firmly based in 
scientific testing [1].
It’s very difficult to decide what 
to think about this book — is it a 
brilliant distillation of scattered 
knowledge, or a foolhardy and 
over-ambitious enterprise? 
Matthew Martyniuk’s A Field Guide 
to Mesozoic Birds is clearly a 
potential best-seller — these birds 
are, after all, an exciting part of 
the fossil record, and there have 
been many new and spectacular 
fossil discoveries in this area in the 
Book review last twenty years, from China in particular. In the past two decades, 
our knowledge of Mesozoic birds 
has more than doubled thanks 
to remarkable, and continuing, 
discoveries of complete bird 
fossils with feathers and other 
soft tissues from the Yixian and 
Jiufotang formations of northern 
China [2]. Remember when people 
said Archaeopteryx was the world’s 
most valuable fossil, each of the ten 
specimens worth a million dollars or 
more? Now there are thousands — 
yes thousands — of specimens 
of Confuciusornis from individual 
quarries in China. But, on the other 
hand, surely those fossils are very 
incomplete, and cover the true avian 
diversity of that time in a very patchy 
fashion?
The fossil birds presented here 
are largely Cretaceous in age, 
except for a few early forms such 
as Archaeopteryx from the late 
Jurassic. And yet this time span 
represents more than half of the 
evolution of birds, some 85 million 
years, compared to 65 million years 
of avian evolution after the extinction 
of the dinosaurs. And, curiously, 
the Cretaceous evolution of birds 
is largely disconnected from their 
later evolution — the major groups 
represented all became extinct 
variously through the Cretaceous, 
and some at the very end of the 
Cretaceous. Modern birds, the 
Neornithes, include a few fossils 
from the latest Cretaceous, but the 
age of these fossils is somewhat 
disputed. Increasing numbers of 
modern birds then began to appear 
throughout the first 15 million years 
of the Tertiary, forming the basis of 
the massive diversification for the 
10,000 species of birds today.
Field guides to modern birds, 
mammals, flowers, or fishes are 
familiar books, and they often share 
a common style. The core of a 
field guide is the set of exquisitely 
rendered drawings of each species, 
arranged in taxonomic sequence, 
and accompanied by succinct 
text about the key attributes 
of each species on the facing 
page. To undertake such a field 
guide for extinct organisms takes 
some courage, and here Matthew 
Martyniuk has attempted just that. 
The illustrations do not show the 
fossils, which would have been a 
much safer enterprise, but instead they depict life restorations of 
each of the 100 or more species of 
Mesozoic birds in life poses.
Attempting a field guide to 
Mesozoic birds might seem to 
be an esoteric task, but there is 
a large community of passionate 
and well-educated dinosaur fans. 
These individuals maintain blogs 
and websites, and are aware of all 
the current literature, especially the 
descriptions of new species. Their 
passion stimulates a great deal of 
debate and discussion, and they are 
sometimes keen to go beyond the 
more sober scientific description 
and analysis to speculate about 
the appearance and mode of life of 
all the new dinosaur and early bird 
fossils. This book is squarely pitched 
at this ‘dino-fan’ community — it is 
neither a scientifically original book 
nor a textbook for students.
The first fifty pages comprise 
an introduction to Mesozoic birds, 
covering predictable themes such 
as the origin and evolution of 
early birds, the evolution of flight, 
and Mesozoic avian anatomy. 
Regrettable omissions are sections 
on the nature and quality of the fossil 
evidence — the uninformed reader 
would benefit from seeing some 
typical fossil specimens, especially 
the remarkable new fossils from 
the Jehol Group in China. Seeing 
these fossils would be useful partly 
to show the remarkable anatomical 
detail that they provide, but also to 
warn the unsuspecting reader about 
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Rendered illustration of Anchiornis, image courtesy of Matthew Martynuik.what is not known. Linked with this 
omission, it would have been good 
to know more about how the author 
used the fossil evidence to generate 
his color illustrations. There are 
indeed detailed sections on feather 
distributions, beak morphology, and 
feather color, but more information 
is needed about how the fossils 
were converted into reconstructed 
skeletons in the first place, and 
then how flesh and feathers were 
put on the bones. It’s not just the 
arrangements and colors of the 
feathers, but also the overall pose 
of the birds, some of which look 
superficially like magpies, others like 
grouse, and yet others like gulls.
The author is not a professional 
paleontologist, and yet he has 
mastered much of the current 
scientific literature admirably. The 
introductory sections are largely 
accurate, and well written, with 
copious references to specific 
papers. In selecting certain papers, 
others are omitted, but the field is 
now so active that no short account 
could include everything. Oddly, the 
account of feather colors, which is 
remarkably very relevant to the entire 
enterprise, is incomplete. We do not 
hear of all the current work on the 
subject, which was widely publicized 
and explained through scientific 
papers, popular articles, and 
websites. A major criticism of this 
section is that there is an inadequate 
explanation of how palaeontologists 
read colors from ancient feathers. 
Most notably, there is no mention of 
melanosomes, the key to the whole 
method of identifying original feather 
colors [3,4].
The melanosome story is simple, 
yet graphic, and surely should have been told because it is so central to 
the business of rendering realistic, 
evidence-based life reconstructions 
of fossil birds. For years, 
paleontologists have struggled 
to understand how soft tissues, 
such as muscles and guts, come 
to be preserved in certain sites of 
exceptional fossil preservation. 
Then, through experiments with 
living (well, recently deceased) 
animals, and observations of these 
exceptionally preserved tissues 
under the scanning electron 
microscope, paleontologists noticed 
that the muscle fibres were often 
replicated in precise detail by 
bacteria [5]. The sausage-shaped, 
1-micron long bacteria packed 
every space. Then, in a remarkable 
volte face, Jakob Vinther, then a 
PhD student at Yale, noticed similar 
sausage-shaped structures, each 
about 1 micron long, within fossil 
feathers and packing the eye spots 
of fossil birds. He realised that 
these were indicators of melanin, 
the pigment that gives black and 
dark brown colors (and, in the form 
of phaeomelanin, ginger) to hairs 
and feathers. Vinther argued [6] 
that the tiny sausages and spheres 
were indeed bacteria in most fossil 
tissues, but not when they are 
buried within the plastic-like protein 
keratin that makes up feathers 
(and mammalian hairs). Here, the 
melanin was packaged within 
capsules called melanosomes. 
Melanosomes can be distinguished 
from bacteria in the fossils because 
they occur deep within the keratin, 
inside the feather, never on its outer 
surface and never in other tissues 
such as skin or muscle. This was 
the technique used to identify the presence of different melanins, and 
hence different shades of black, 
brown, gray, white, and ginger in 
fossil feathers of dinosaurs and 
birds [3,4].
The author adopts some modern 
conventions that might be regarded 
as controversial, or not yet entirely 
mainstream, such as phylogenetic 
nomenclature, and use of the term 
‘concestor’ for ‘common ancestor’. 
Further, it is odd to see higher 
taxonomic names, like Avialae and 
Pseudosuchia, rendered in italics.
But the art is the thing. Matthew 
Martyniuk explains that he is an 
enthusiast for dinosaurs and fossil 
birds, but is a professional artist. 
The color images of the birds are 
rendered in Adobe Photoshop and 
based on lateral reconstructions of 
complete skeletons, where possible. 
The images use flat color, shades 
of black, grey, blue and ginger, 
with outlining of feathers over the 
back, wings and tail. Birds are 
mainly viewed standing, in lateral 
view, and scale is indicated by 
comparative silhouettes beside a 
human outline. Most of the birds 
look highly convincing, although 
the compsognathid dinosaur 
Sinosauropteryx on page 21 is oddly 
crouching in posture.
An unusual and fascinating book, 
likely to appeal to the informed 
paleo-enthusiast, but I expect that 
professional paleontologists will 
grumble and moan about it.
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